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INTRODUCTION Fig. 1. Weekly numbers of (a) all caddis flies, (b) P. conspersa, 
(c) M. azurea, and (d) L. incisus. 


There have been no recent surveys of caddis flies in Shet- Filled columns, 1993; open columns, 1994. 


land. The last two surveys were carried out more than twenty 


years ago (Jones and Mortimer, 1974; Crichton, 1971; Crich- 357 (a) 

ton et al, 1978) and none include the Island of Fetlar, the a z 
most easterly of the Shetland Isles. The present survey was ys 
conducted as part of a study of the breeding requirements of 2 2 
the Red-necked Phalarope, caddis flies being a known food 20 Z 


item of this species (Cramp, 1983). 

The objectives of the study were to monitor the changes in 
the numbers of caddis flies with time, and assess which vari- 10 
ables in the structure of mire pools explain the variation in the 
number of caddis flies. 
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METHODS i 
The caddis flies were collected from emergence traps with O y 
a basal area of 0.5m x 0.5m and height of 0.25m, situated at i Z 
the edge of 5 pools in each of the 4 mires surveyed. These 12 7 


emergence traps, based on the design of Owen (1989), were 10 
white pyramidal netting tents with guys connected to each 
corner of the tent. The guys were threaded onto bamboo 
canes set at each corner. The collecting head, situated at the 
top edge of the tent, was made from a short length of clear 4 
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perspex tubing, heated and bent at the centre to an angle of 5 2 a 
about 60° with a lip below. This was superglued to a cap of a = 7 a a aB 2 
universal tube. A second cap was glued and taped back to S 22 23 24 25 26 27 28 29 30 31 
back with the first, and a hole was burnt through the middle z 25} (o) 
of the caps. A universal tube, half full of 70% ethanol, was 2 
then screwed onto the cap (O'Brien, in prep.). 5 20 

The samples were collected weekly from June (week 22) 
to early August (week 31) 1993 and from June (week 23) to 15 
early July (week 28) 1994, sorted from the rest of the inverte- 
brates caught and stored in 70% ethanol. The caddis flies col- 10 
lected in 1993 were sent to Liverpool Museum and identified 
by Dr Ian Wallace, and 1994 caddies flies were identified at 5 
the University of Paisley with the aid of Macan (1973). 

Measurements of the structure of the mire pools within the 0 EA es RA 
emergence traps were collected by Mr Mark O'Brien (per- A Ge eet ee? ee! 
sonal communication). These were water depth, sediment 147 a) 
depth, vegetation height, % open water and the primary and 
secondary plant species, i.e. the species of plants most in me 
abundance within the emergence traps. 10 

RESULTS 8 

A total of 237 caddis flies of the following 8 species were $ 
caught (numbers of each in brackets): Plectrocnemia con- 4 
spersa (Curtis) (44), Mystacides azurea (Linnaeus) (50), 
Agrypnia varia (Fabricus) (6), Limnephilus incisus (Curtis) i i i 4 Bs - 


(85), Limnephilus affinis (Curtis) (44), Limnephilus lunatus 0 
(Curtis) (1), Limnephilus auricule (Curtis) (3) and Oxyethira 
falcata (Morton) (4). 
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Fig. 2. Weekly numbers of L. affinis 
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Table 1. Correlation of variables (structures of the mire pools 
which include abundance of the plant species) with the total 
number of caddis flies (all species). 


Correlations of variables with 
numbers of caddis flies 

Variable 
Carex rostrata 
Carex nigra 
Potamogeton polgonifolius 
Poteniilla palustris 
Juncus bulbosus 
Menyanthes trifoliata 
Eleocharis palaestris 
Equisetum palustre 
Juncus articulatus 
Water depth (m)* 
Sediment depth (m) 
Vegetation height (m) 
% open water* 


(<0.01) 
(70.05) 
(>0.10) 
(>0.10) 
(<0.05) 
(>0.10) 
(>0.10) 


NB - total number of caddis flies and * variables were logged 
to normalise the data for analysis. 


The maximum number of caddis flies (Fig. la.) caught in 
1993 was 31 in week 31 and in 1994, 27, in week 27. Except 
for week 24, fewer caddis flies were caught throughout 1993 
than in 1994. P. conspersa (Fib. 1b.) was caught in smaller 
numbers in 1994 than in 1993, with the maximum number 
caught being in week 26, 1993. M. azurea (Fig. 1c.) was only 
caught in 1993 with the maximum number caught in week 
31. The maximum number of L. incisus (Fig. 1d.) caught in 
1993 was 8, in week 22, and in 1994 was 14, in weeks 23 and 
27. This species was found in smaller numbers throughout 
1993 than in 1994. L. affinis (Fig. 2.) was caught earlier in 
this survey of caddis flies than in the 1964-1968 survey of 
Scotland (Crichton, 1971). In this survey L. affinis was found 
in lower numbers in each week of the study period of 1993 
than in 1994, The maximum number caught was 9 in week 
27, 1993. 

Table 1. shows that when all the variables from the struc- 
ture of the mire pools were correlated with the number of 
caddis flies the only variables to correlate significantly (i.e. 
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Table 2. Stepwise Multiple Regression analysis of variables 
with number of caddis flies. 


t-ratio_ Probability (P 


Carex rostrata 
Sediment depth 


Waiter depth 
Overall-fit 
* =F statistic 


10.75* 
(R?=0.606) 


0.000 


Table 3. Correlation of variables (structures of the mire pools 
which include abundance of the plant species) with the 
number of L. incisus 


Correlation of variables with 
nos. of L. incisus 
Variable 
Carex rostrata 
Carex nigra 
Potamogeton polgonifolius 
Potentilla palustris 
Juncus bulbosus 
Menyanthes trifoliata 
Eleocharis palaestris 
Equisetum palustre 
Juncus articulatus 
Water depth (m)* 
Sediment depth 
Vegetation height (m) 
% open water* 


NB - L. incisus and * variables were logged to normalise the 
data for analysis. 


Table 4. Stepwise Multiple Regression analysis of variables 
with numbers of L. incisus 


t-ratio Probability (P 


Water depth -4.17 0.001 
Potentilla palustris 3.36 0.004 
Sediment depth 0.026 


9.06* 
R7=0.56 


Overall fit 0.001 


* =F statistic 


P<0.05) were the abundance of Carex rostrata, Juncus bulbo- 
sus and sediment depth. 

Stepwise Multiple Regression analysis was used to assess 
which group of variables explained the most variation in the 
number of caddis flies. The group of variables produced by 
this analysis was Carex rostrata, sediment depth and water 
depth with 60.6% of the variation explained (adjusted R? = 
0.606 - see Table 2.). The analysis suggests that when C. ros- 
trata was an abundant plant species and water depth increases 
the number of caddis flies decreases and as sediment depth 
increases, so too does the number of caddis flies. 

Table 3, shows that when all the variables from the struc- 
ture of mire pools were correlated with the numbers of L. 
incisus the only variables to correlate significantly (i.e. P < 
0.05) were the abundance of Potentilla palustris, water depth 
and sediment depth. 

Stepwise Multiple Regression analysis was used to assess 
which group of variables explained the most variation in the 
numbers of L. incisus. The group of variables given by this 


analysis was water depth, Potentilla palustris and sediment 
depth with 56% of the variation explained (adjusted R? = 
0.56 - see Table 3.). The analysis suggests that as water depth 
increases the number of caddis flies decreases, and when P. 
palustris was an abundant plant species and sediment depth 
increases so ton does the number of caddis flies. 


DISCUSSION 


In the previous surveys carried out in the Shetland Isles 
(Briggs, 1884; Carpenter, 1950; Evans, 1915, 1916; Grim- 
shaw, 1906; Jones & Mortimer, 1974; King, 1890, 1896; 
McLachlan, 1884 a & b; Crichton, 1971) Oxyethira falcata 
was not recorded. Four O. falcata were found in this survey, 
all in one pool in 1993. This species was not found in 1994. 

In this survey the most common caddis fly was Limnephi- 
lus incisus. By contrast the Rothamsted Insect Survey (Crich- 
ton, 1971) failed to catch L. incisus in Sandwich, Shetland, or 
any part of Scotland. The reason for this could be that, in the 
Rothamsted Insect Survey, light traps were used, thus limit- 
ing the capture to night flying caddis flies, whereas the emer- 
gence traps set up in the mire pools of Fetlar would capture 
caddis flies emerging from the pools at any time of the day. 

In the first week of 1993 and 1994 in this survey the most 
numerous species was L. incisus, suggesting that this is the 
earliest of the caddis flies to emerge. Surveys starting earlier 
in the year would obviously be required to prove this. 

In the Rothamsted Insect Survey (Crichton, 1971), L. affi- 
nis was not collected in Scotland until early July, whereas in 
this survey they were collected from early June. Flight peri- 
ods of species which have larvae feeding as shredders, i.e. 
most of the limnephilids, are longer in southern Norway than 
in southern England (Otto, 1981). Therefore, since southern 
Norway and Fetlar, Shetland, are at a similar latitude there is 
a possibility that L. affinis could be collected for longer peri- 
ods in Fetlar than further south in the British Isles. In Iceland, 
this species has a shorter flight period in the central High- 
lands than in the Lowlands (Gislason, 1978; Gislason et al., 
1990). Therefore, altitude may be an important factor in the 
flight period of this species. 

The maximum number of P. conspersa were caught in the 
Faroes in late July (Anderson et al., 1992) and in Scotland 
(Crichton, 1971) in late July to early August. In this survey 
the maximum number of P. conspersa were caught in the last 
week of June 1993 with none in late July and only 2 caught in 
the first week of August 1993. 

In the 1994 survey in Fetlar the number of species was 
lower than in 1993 with neither Mystacides azurea, Lini- 
nephilus lunatus nor Oxyethira falcata recorded with fewer 
Plectrocneniia conspersa. By comparison, Limnephilus 
incisus and Limnephilus affinis were more numerous in 1994. 

The group of variables which explains best the variation in 
the number of caddis flies is the abundance of Carex rostrata, 
sediment depth and water depth. The highest number of cad- 
dis flies - 48 (consisting mainly of P. conspersa) - were found 
in the pool with the deepest sediments (1.6m). This would be 
expected since a significant prey item of P. conspersa is chi- 
ronomid larvae (Townsend & Hildrew, 1978), many species 
of which burrow in sediment (Fitter & Manuer, 1986). A neg- 
ative correlation between the abundance of C. rostrata and 
caddis flies would not be expected if caddis flies were impor- 
tant in the diet of the Red-necked Phalarope. Batten et al. 
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(1990) noted that during the breeding season of the Red- 
necked Phalarope they prefer to feed amongst emergent vege- 
tation, especially tall and sparse C. rostrata. 

The group of variables which explains best the variation in 
the number of L. incisus is water depth, abundance of Poten- 
tilla palustris and sediment depth. Water depth is an impor- 
tant variable since Hicken (1967) noted that L. incisus is 
found in rushy ditches in which there is not much water. 
Also, Wallace et al. (1990) noted that they are found in tus- 
socky margins of pools, lakes and slow-flowing ditches which 
contract or dry out in summer. Therefore, L. incisus seems to 
require shallow water habitat. Potentilla palustris, another 
variable in the group, is commonly found in shallow water 
(Arlott et al., 1981). Since both this plant and L. incisus 
inhabit shallow water, a positive correlation between them 
would be expected. 
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